OBJECTIVES:
To determine the integrity of flat square and slip knots tied by hand and robotically in 6 different sutures used in pelvic surgery. MATERIALS AND METHODS: Knots were tied by two fellows in female pelvic medicine and reconstructive surgery using the following suture materials: polyester coated with polybutyrate (Ethibond; Ethicon), polypropylene (Prolene; Ethicon), polydioxanone (PDS; Ethicon), polyglyconate (Maxon; Covidien/Medtronic) and polytetrafluoroethylene (Gore-Tex; Gore & Associates). Instrumental knot tying technique was employed to tie square and slip knots using the using a DaVinci Si robot and by hand around a 1 / 2 inch dowel. For the hand knots, double-handed and single-handed techniques were employed for both the slip and square knots. The tied suture was transferred to a uniaxial mechanical test machine (Instron 5544), where each loop was subjected to tensile elongation. Force and elongation at suture failure or knot slippage (whichever came first) were measured as well as force at 3 mm displacement and elongation at 30 Newtons (N) based on previous literature. RESULTS: Four hundred thirty-two knots were tied in total. One unraveled before the analysis and 431 knots were tested. Three hundred and ninety-two knots reached and surpassed a tensile strength of 30 N, the force where the tissue itself will fail. Of the 39 knots that failed to reach the 30 N, 27 were robotically tied and 12 were hand tied. Eleven of these 39 knots were tied with polyester (8 robotically and 3 by hand). Because of the low failures rate, none of these differences was statistically significant. Overall, knots tied by surgeon A were stronger than those tied by surgeon B (79.72N vs 74.05N, p 0.012). Polyglyconate (Maxon) suture achieved the greatest tensile strength (93.29N) and knots tied with OO-Polydioxanone had the lowest tensile strength (61.37N) but also the greatest elongation. Table 1 shows that robotic knots were significantly weaker than hand tied knots regardless the type of knot and the method (p < 0.001) but they had lower elongation suggesting they are tighter. There were no significant differences between flat square knots and slipknots regardless of the tying method, and there were no differences in one-handed or the two-handed hand tied knots. In an adjusted linear regression model adjusting for material, robot or hand tied, and square or slipknot, hand tied knots were stronger than robotic tied knots (p ¼ 0.001). Importantly, none of the sutures and knots failed below the recognized physiologic maximum threshold of 30N. CONCLUSION: In this study, hand tied knots, regardless of the technique and suture material, had greater tensile strength, but greater elongation than robotically tied knots and its clinical significance is likely minimal. The decision to use a specific type of suture based on strength is not supported by our results, suggesting that surgeons may choose suture based on other characteristics and personal comfort.
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